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Description 

Technical Field 

5 [0001] The invention relates to a radio transceiver and an integrated circuit embodying a radio transceiver, each 
having a low IF receiver and a transmitter and suitable for use particularly, but not exclusively, in the 2.4GHz ISM 
frequency band. 

Background Art 

10 

[0002] Radio networking standards such as FHSS 802.1 1 and SWAP-CA require the use of a CSMA (Carrier Sense 
Multiple Access) protocol in which a radio terminal requiring to transmit must, prior to transmitting, monitor the radio 
channel on which it wants to transmit to check that it is not being used by another radio terminal. If the channel is in 
use, the radio terminal will refrain from transmitting. The efficiency of a CSMA protocol is dependent on the speed at 

15 which a radio terminal can switch from receive mode to transmit mode. While it is switching it cannot receive and so 
cannot detect if another radio terminal starts to transmit, which may result in a clash of transmissions. A short receive/ 
transmit switching time is desirable to minimise clashing, thereby maximising radio channel utilisation efficiency. 
[0003] Radio standards such as FHSS 802.11 require the use of a Time Division Multiple Access protocol in which 
a radio terminal alternates between transmitting and receiving. Again, a short switching time between receiving and 

20 transmitting modes is desirable to minimise the dead time when the radio terminal cannot communicate. 

[0004] One method of switching between modes is to employ separate local oscillators for the transmitter and the 
receiver, but this is expensive. A cheaper method of switching between modes is to retune a common oscillator, but 
this is slow. 

[0005] The use of highly integrated transceiver architectures is desirable to achieve a low radio terminal cost. One 
25 receiver architecture which can be integrated readily is the low IF architecture using a polyphase IF filter. Such an 
architecture is described in European patent application No. 99944448.2 (unpublished at the date of filing the present 
invention). Low IF receivers using a polyphase IF filter can be susceptible to interference from a transmitter operating 
on a nearby frequency. This problem can be accentuated in radio frequency bands such as the 2.4GHz ISM band 
where there is uncoordinated usage. 
30 [0006] One solution for alleviating interference, which is disclosed in European patent application No. 99944448.2, 
is to switch local oscillator (LO) injection frequencies, thereby shifting the image frequency of the receiver. One method 
described in European patent application No. 99944448.2 for implementing this is to invert the LO signal injected for 
either the I (in-phase) or the Q (quadrature) component of the received signal. 

[0007] It is desirable to reduce the cost of a transceiver by re-using circuits for the transmitter and receiver where 
35 possible. One transceiver architecture employing reuse is disclosed in USA patent no. 5,392,460 in which a reference 
frequency generator common to both transmitter and receiver is employed, however separate frequency synthesisers 
are used for the transmitter and receiver. In this prior architecture, modulation by an analogue signal is applied to the 
transmitter synthesiser prior to up-conversion and modulation by a digital signal is applied after up-conversion. 
[0008] Another transceiver architecture also disclosed in USA patent no. 5,392,460 reuses the synthesiser which 
40 generates the receiver LO injection signal to also generate the transmitter LO injection signal, but combines this with 
a second, transmitter synthesiser to mix up to the final transmit carrier frequency. Again, modulation by an analogue 
signal is applied to the transmitter synthesiser prior to up-conversion and modulation by a digital signal is applied after 
up-conversion. 

[0009] If either of these architectures disclosed in USA patent no. 5,392,460 were to be used to implement the 
45 technique of LO switching described in European patent application No. 99944448.2, or for CSMA, or for TDMA, this 
would entail switching the receiver synthesiser, which would be slow, resulting in an undesirable period during which 
reception is not possible. 

[001 0] European Patent No. 0601 336 discloses a transceiver architecture in which a common local oscillator is used 
for the transmitter and receiver, and which can be quickly changed from reception to transmission. However, the dis- 
50 closed architecture has the complexity of using three oscillators for a transceiver, employs two stages of frequency 
conversion in the receiver, and has no provision for LO switching to shift the image frequency of the receiver. 

Disclosure of Invention 

55 [001 1] An object of the invention is to provide an improved transceiver capable of fast switching times and reuse of 
components between the transmitter and receiver, and suitable for a high level of integration. 
[001 2] According to one aspect of the invention there is provided a half duplex radio transceiver adapted to transmit 
and receive on a common frequency, comprising a transmitter and a low IF receiver, further comprising signal generation 
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means, the signal generation means comprising first and second frequency generators, characterised in that the first 
frequency generator generates a signal at a nominal carrier frequency during reception and transmission, wherein the 
second frequency generator generates an offset signal which during reception is at the low intermediate frequency, 
and wherein during reception the signal generated by the first frequency generator is mixed with the offset signal to 
5 produce a down-conversion signal. 

[0013] By using the first frequency generator to generate a signal at the carrier frequency for use by the transmitter 
and receiver for transmission and reception respectively without switching the frequency of the first frequency generator, 
transceiver switching times between transmit and receive modes can be kept short, and components can be reused 
between the transmitter and receiver. The difference between the carrier frequency and the frequency of the down- 
to conversion signal of the receiver is provided by the second frequency generator. In some implementations the first and 
second frequency generators may use a common frequency reference source. 

[0014] During transmission, modulation may be applied to either the first or second frequency generator. 
[001 5] In one embodiment of the invention, during transmission the signal at the nominal carrier frequency generated 
by the first frequency generator is directly modulated by an information signal. 
15 [0016] In another embodiment, during transmission the offset signal generated by the second frequency generator 
is modulated by the. information signal and the signal generated by the first frequency generator is modulated by the 
modulated offset signal, thereby producing a modulated carrier signal by indirect modulation of the carrier frequency 
signal. 

[001 7] In a further embodiment of the invention in which the modulation is applied to the second frequency generator, 
20 the second frequency generator is locked to a frequency reference during reception, a control signal to the locked 
second frequency generator is sampled during reception, and the sampled control signal is used to control the frequency 
modulation deviation during transmission. 

[0018] The second frequency generator may optionally comprise a VCO or a numerically controlled oscillator (NCO). 
[0019] In a further embodiment of the invention the receiver down-conversion signal can be switched between high 
25 side injection and low side injection. By this means interference on the image channel may be alleviated. 
[0020] In a further embodiment of the invention the transceiver is implemented in an integrated circuit. 

Brief Description of Drawings 

30 [0021] The invention will now be described, by way of examples, with reference to the accompanying drawings 
wherein; 

Figure 1 is a block schematic diagram of a first embodiment of a transceiver made in accordance with the invention, 
Figure 2 is a block schematic diagram showing a complex mixer structure used in the transceiver shown in Figure 1 , 
35 Figure 3 is a table of the transceiver settings required in transmit and receive modes for the transceiver shown in 

Figure 1, and 

Figure 4 is a block schematic diagram of a second embodiment of a transceiver made in accordance with the 
invention. 

Figure 5 is a block schematic diagram of a third embodiment of a transceiver made in accordance with the invention. 

40 

[0022] In the drawings, equivalent blocks have been labelled with the same reference numeral. 
Modes for Carry out the Invention 

45 [0023] Three example embodiments will be described. Referring to Figure 1 which illustrates the first embodiment, 
there is a signal generation means 2 having an input 3 for an input information signal that is to be transmitted, a first 
output 4 and a second output 5. The signal delivered to these outputs is dependent on the mode of operation of the 
transceiver, and is described below. The first output 4 of the signal generation means 2 is coupled to a transmitter 
power amplifier 7, the output of which is coupled to an antenna switch 8. The antenna switch 8 is also connected to a 

50 receiver amplifier 10 and the setting of the antenna switch 8 determines whether an antenna 9 is connected to the 
output of the transmitter power amplifier 7, when the transceiver is operating in a transmit mode, or to the input of the 
receiver amplifier 10, when the transceiver is operating in a receive mode. The operation of the antenna switch 8 is 
controlled by a control means 100. 

[0024] The output of the receiver amplifier 10 is coupled to a first input of a first mixer 11 and to a first input of a 
55 second mixer 1 2. A second input of the first mixer 1 1 is coupled to the first output 4 of the signal generation means 2, 
and a second input of the second mixer 12 is coupled to the second output 5 of the signal generation means 2. An 
output from the first mixer 1 1 , corresponding to the in-phase (I) component of the received signal, is coupled to a first, 
in-phase signal input of a polyphase IF filter 13. An output from the second mixer 12, corresponding to the quadrature 
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(Q) component of the receiver signal, is coupled to a first switchable inverter 1 6, and an output from the first switchable 
inverter 16 is coupled to a second, quadrature signal input of the polyphase IF filter 13. First and second, in-phase and 
quadrature respectively, outputs from the polyphase filter 13 are coupled via respectively amplifiers 6 and 17 to in- 
phase and quadrature signal inputs respectively of a demodulator 14, which delivers a baseband information signal 
5 on an output 15. 

[0025] The signal generation means 2 comprises a first frequency generator 40 and a second frequency generator 
41. The structure of the signal generation means 2 will now be described together with its use to generate various 
signals required for the transceiver to operate in a transmit mode and in a receive mode. 

[0026] The first frequency generator 40 comprises a frequency reference 25, such as a crystal oscillator, a carrier 

w frequency synthesiser 26 and a first 90° phase shifter 28. An output of the frequency reference 25 is coupled to an 
input of the carrier frequency synthesiser 26 which generates an in-phase signal component coso c t at a nominal radio 
carrier frequency co c which is supplied to a first input of a complex mixer 1 . The in-phase signal component cos<o c t is 
also supplied to the first 90° phase shifter 28 which generates a quadrature signal component sinco c t at the nominal 
carrier frequency a> c which is supplied to a second input of the complex mixer 1 . 

15 [0027] Alternatively, for fixed frequency applications, the first frequency generator 40 can comprise a fixed carrier 
frequency oscillator instead of the combination of frequency reference 25 and carrier frequency synthesiser 26. 
[0028] The second frequency generator 41 comprises a voltage controlled oscillator (VCO) 27 which generates an 
in-phase signal component cosco 0 t at a variable offset frequency co 0 on a first output 18 which is supplied to a third 
input of the complex mixer 1 and a quadrature signal component sinco 0 t on a second output 19 which is supplied to a 

20 fourth input of the complex mixer 1 . Furthermore, by controlling the voltage input to the VCO 27, the VCO 27 may be 
stopped from oscillating, and reversed such that the quadrature signal component on the second output 19 is inverted 
to become -sino> 0 t. Such a VCO is disclosed in International patent application PCT/EP00/00514. 
[0029] Referring to Figure 2 which shows the structure of the complex mixer 1 , there is a third mixer 30, a fourth 
mixer 31 , a fifth mixer 32 and a sixth mixer 33. A first input of the fourth mixer 31 , and a first input of the sixth mixer 

25 33, is coupled to accept the in-phase signal component cosco c t at the radio carrier frequency o> c which is supplied to 
the first input of the complex mixer 1 . A first input of the third mixer 30, and a first input of the fifth mixer 32, is coupled 
to accept the quadrature signal component sinco c t at the radio carrier frequency co c which is supplied to the second 
input of the complex mixer 1 . 

[0030] A second input of the fourth mixer 31 , and a first input of the fifth mixer 32, is coupled to accept the VCO in- 
30 phase signal component coso> 0 t at the frequency <d 0 which is supplied to the third input of the complex mixer 1 . 

[0031] The quadrature signal component sina> 0 t delivered on the second output 19 from the VCO 27 to the fourth 
input of the complex mixer is coupled to a second switchable inverter 36 which can, under the operation of control 
means 100, deliver either the non-inverted or inverted version of the VCO quadrature signal component. The VCO 
quadrature signal component output from the second switchable inverter 36 is coupled to a second input of the sixth 
35 mixer 33 and to a non-switchable inverter 29. An output from the non-switchable inverter 29 is coupled to a second 
input of the third mixer 30. 

[0032] The following products are formed and delivered at outputs of the third, fourth, fifth and sixth mixer outputs 
when the VCO 27 is running forwards (thereby delivering cosco 0 t and sino> 0 t at its first and second outputs 18 and 19 
respectively) and second switchable inverter 36 is set to non-invert: 

40 

Output of third mixer 30 = - sinco c t x sin© 0 t 
^ Output of fourth mixer 31 = cosco c t x coso) 0 t 

Output of fifth mixer 32 = sinco c t x cosoo 0 t 



Output of sixth mixer 33 = cosa) c t x sinco 0 t 

[0033] An output of the third mixer 30 is coupled to a first input of a first summer 34 and an output of the fourth mixer 
31 is coupled to a second input of the first summer 34. An output of the first summer 34 supplies the first output 4 of 
55 the complex mixer 1 and is the in-phase component of the carrier plus VCO frequency i.e. 

[ coso> c t x coso) Q t ] - [ sinco c t x sinco 0 t ] = cos (co c + co 0 )t 
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when the VCO 27 is running forwards, thereby delivering sinco 0 t at its second output 1 9, and second switchable inverter 
36 is set to non-invert. 

[0034] An output of the fifth mixer 32 is coupled to a first input of a second summer 35 and an output of the sixth 
mixer 33 is coupled to a second input of the second summer 35. An output of the second summer 35 supplies the 
5 second output 5 of the complex mixer 1 and is the quadrature component of the carrier plus VCO frequency i.e. 

[ sinco c t x cosco 0 t ] + [ cosco c t x sinw 0 t ] = sin (co c + co 0 )t 

10 when the VCO 27 is running forwards, thereby delivering sinoo 0 t at its second output 1 9, and second switchable inverter 
36 is set to non-invert. 

[0035] When the second switchable inverter 36 is set to invert, with the VCO running forwards, the output of the first 
summer 34 supplies to the first output 4 of the complex mixer 1 the in-phase component of the carrier minus the VCO 
frequency i.e. 

15 

[cosco c t x cosco 0 t ] + [sin© c t x sinto 0 t ] = cos (co c - © 0 )t 

and the output of the second summer 35 supplies to the second output 5 of the complex mixer 1 the quadrature 
20 component of the carrier minus the VCO frequency i.e. 

[ sinco c t x cos© 0 t ] - [ cos© c t x sino) 0 t ] = sin (o> c - oo 0 )t 

25 The signal components described above are used when the transceiver is in a receive mode, as will be described 
below. When the transceiver is in a transmit mode the second switchable inverter 36 is set to non-invert and the VCO 
27 may optionally be reversed thereby delivering cosa) 0 t and -sinco 0 t at its in-phase and quadrature, first and second 
outputs 1 8 and 1 9 respectively. In this case, the output of the first summer 34 supplies to the first output 4 of the complex 
mixer 1 the in-phase component of the carrier minus VCO frequency i.e. 

30 

I cosa) c t x cosa) 0 t ] + [ sinoo c t x sinoa 0 t ] = cos (co c -co 0 )t 

In this way, reversing the VCO 27 has the effect of inverting the frequency deviation on the carrier signal. When the 
35 transceiver is in the transmit mode the signal delivered by the second output 5 of the complex mixer 1 is not used. 
[0036] The signals generated at the first and second outputs 4 and 5 of the signal generation means 2 as required 
for transmit and receive modes, and the settings of the switchable inverters 16, 36, are summarised in the table of 
Figure 3. 

[0037] Referring again to Figure 1 , the frequency reference 25 is coupled to a divider 24 which divides the frequency 
40 reference signal down to a low IF. Typically the low IF is equal to half of the channel spacing, but other convenient 

frequencies may be used. An output of the divider 24 is coupled to a first input of a phase detector 20. The in-phase 

signal delivered by the first output 18 of the VCO 27 is coupled to a second input of the phase detector 20. An output 

of the phase detector 20 is coupled to a first input of a selector switch 23, and an output of the selector switch 23 is 

coupled to a voltage control input of the VCO 27. 
45 [0038] An input information signal supplied to the input 3 of the signal generation means 2 is coupled to an input 

amplifier 22, and an output of the input amplifier 22 is coupled to a second input of the selector switch 23. 

[0039] Further, the output of the phase detector 20 is coupled to a sample-and-hold circuit 21 , and an output of the 

sample-and-hold circuit 21 is coupled to the input amplifier 22 to control the level of the input signal supplied to the 

voltage control input of the VCO 27. 
50 [0040] When the transceiver is required to operate in receive mode with high side LO injection the following settings 

are made by control means 100. 

a) The selector switch 23 is set to deliver to its output the signal delivered by the phase detector 20, thereby forming 
a control loop such that the VCO 27 is locked to the divided frequency reference signal at the low IF. 
55 b) The VCO 27 runs forwards and the second switchable inverter 36 is set to non-invert, such that the generator 

2 delivers on outputs 4 and 5 respectively the in-phase and quadrature components of the carrier plus offset 
frequency which are used as high side down-conversion signals by the first and second mixers 11 and 12 respec- 
tively. 



5 



EP 1 249 076 B1 

c) The first switchable inverter 16 is set to non-jnvert. 

[0041] If an interfering signal appears on the image channel the receiver is switched to low side LO injection by 
setting the first and second switchable inverters 1 6, 36 to invert. By switching the second switchable inverter 36, rather 
5 than reversing the VCO 27 to generate -sinco 0 t, disruption to the control loop, which could corrupt the received signal, 
is avoided. Depending on how the polyphase filter is implemented, some filter coefficients may need to be changed 
when switching LO injection. 

[0042] Conversely, if interference appears on the image channel when the receiver is set for low side LO injection, 
the receiver can be switched to high side LO injection by setting the first and second switchable inverters 16, 36 to 
10 non-invert. 

[0043] When the transceiver is required to operate in transmit mode the following setting are made by control means 
100. 

a) The selector switch 23 is set to deliver to its output the input information signal received from the input amplifier 
15 22, thereby enabling the VCO 27 to be modulated by the input signal. The level of the input signal determines the 

frequency of the VCO 27 and hence the frequency deviation on the transmitted carrier signal. 

b) The sample-and-hold circuit 21 is set to hold thereby enabling the voltage on the sample-and-hold circuit 21 
which is sampled during receive mode now to act as a reference to control the input amplifier 22 and hence the 
frequency deviation provided by the VCO 27. In this way, tolerances in the VCO components are compensated for. 

20 c) The second switchable inverter 36 is set to non-invert. The frequency of the signal delivered on the first output 

4 of the signal generation means 2 is equal to the carrier frequency plus the deviation caused by the input infor- 
mation signal when the VCO 27 is running forwards, and is equal to the carrier frequency minus the deviation 
caused by the input information signal when the VCO 27 is running backwards. 

25 if desired, the polarity of the deviation may be reversed by setting the second switchable inverter 36 to invert. 

[0044] If the ability to switch between low and high side injection in the receiver is not required, the first and second 
switchable inverters 16, 36 may be omitted, being replaced by direct connections. Furthermore, the skilled reader will 
readily recognise that such a fixed injection may be set to either high side or low side by appropriate choice of signal 
polarity. 

30 [0045] Referring to Figure 4, in a second example embodiment, there is a signal generation means 2' having the 
input 3 for an input information signal that is to be transmitted, the first output 4 and the second output 5. Apart from 
differences in the internal structure of the signal generation means 2', the structure of the transceiver is the same as 
described for the first embodiment above, so only the differences in the structure of the signal generation means 2' will 
be described. 

35 [0046] The method of generating in-phase and quadrature signal components coso» 0 t and sino) 0 t is the same as in 
the first embodiment shown in Figure 1 and described above. The in-phase signal component coso) 0 t is coupled to a 
first input of a seventh mixer 43, and the quadrature signal component sin<o Q t is coupled to a first input of an eighth 
mixer 42. 

[0047] In-phase and quadrature components at the carrier frequency, cosco c t and sin© c t respectively, are delivered 
40 from the first frequency generator 40 by the phase shifting circuit 28'. The in-phase component cosco c t is coupled to a 
second input of the seventh mixer 43, and the quadrature component sinco c t is coupled to a second input of the eighth 
mixer 42 via a third switchable inverter 49. An output from each of the seventh and eighth mixers 43, 42 is combined 
in a summer 45, and the resultant sum is delivered on the first output 4 of the signal generation means 2\ The resultant 
sum is routed through a second 90° phase shifter 48 and the resultant phase shifted sum is delivered on the second 
45 output 5 of the signal generation means 2\ 

[0048] Coupling of the signal generation means 2' of the second example embodiment, by means of outputs 4 and 
5, to the remainder of the transceiver is the same as the coupling of the signal generation means 2 of the first example 
embodiment shown in Figure 1 and described above. 

[0049] When the transceiver is transmitting the combination of the seventh and eighth mixers 43 and 42 and summer 
so 45 form the well known direct up-conversion topology and delivers on the first output 4 of the signal generation means 
2' a carrier frequency signal modulated by the input information signal signal. 

[0050] When the transceiver is receiving, and the third switchable inverter 49 is set by control means 100 to non- 
invert, the combination of the seventh and eighth mixers 43 and 42 and summer 45 delivers on the first output 4 of the 
signal generation means 2* an in-phase component of a down-conversion signal, viz 

55 

[coso) c t x coso) 0 t ] + [ sinco c t x sina) 0 t ] = cos (co c - 0) o )t 



6 



EP 1 249 076 B1 

and after the phase shift in the second 90° phase shifter 48, a quadrature component of a down-conversion signal, 
cos(co c - (0 o )t, is delivered on the second output 5 of the signal generation means 2\ 

[0051] In this way, down-conversion by low-side injection can be implemented. Also, when low-side injection is being 
used, the first switchable inverter 1 6 is set to invert to enable the polyphase filter 1 3 to select the required received signal. 
5 [0052] In order to implement high side injection, the third switchable inverter 49 is set to invert, thereby resulting in 
cos(g) c + co 0 )t and sin(a> c + ro 0 )t being delivered on the first and second outputs 4 and 5 respectively of the signal 
generation means 2\ and the first switchable inverter 16 is set to non-invert. 

[0053] Referring to Figure 5, in a third example embodiment, there is a signal generation means 2" having the input 
3 for an input information signal that is to be transmitted, the first output 4 and the second output 5. Apart from differences 

*o in the internal structure of the signal generation means 2", the structure of the transceiver is the same as described 
for the first embodiment above, so only the differences in the structure of the signal generation means 2" will be de- 
scribed. During transmission the input information signal is not applied to modulate the second frequency generator 
41 but is instead applied to modulate the first frequency generator 40, for example by injecting the input information 
signal into the carrier frequency synthesiser 26 thereby modulating the carrier frequency signal directiy. In this embod- 

*5 iment during transmission the second frequency generator 41 does not contribute to the modulation of the carrier 
frequency signal so the second frequency generator 41 may be stopped by control means 100 from oscillating or (not 
illustrated) the first and second outputs 4, 5 of the signal generation means 2 may be supplied directly with in-phase 
and quadrature components of the modulated carrier frequency signal delivered by the first frequency generator 40 
instead of being supplied by the complex mixer 1 . 

20 [0054] In any of the example embodiments, optionally the second frequency generator 41 may be implemented as 
a numerically controlled oscillator (NCO) producing digital versions of the in-phase and quadrature components cosco 0 t 
and sinco 0 t which are then converted to the analogue domain by digital to analogue conversion and low pass filtering. 
[0055] The skilled reader will readily recognise alternative locations for performing the signal inversion required when 
switching between low-side and high-side injection. 

25 [0056] If the ability to switch between low-side and high-side injection is not required, the switchable inverters 16, 
36, 49 may be omitted and replaced by direct coupling. Furthermore, the skilled reader will readily recognise that such 
a fixed injection may be set to either high side or low side by appropriate choice of signal polarity. 
[0057] Optionally, the first frequency generator 40 can comprise an oscillator operating at a frequency higher than 
the nominal carrier frequency, for example at a frequency 2o) c , and the phase shifting circuit 28* can comprise a division 

30 function, for example divide-by-two. This option is convenient for a digital implementation. 

[0058] Optionally, although not illustrated, means may be provided to disable or disconnect transmitter portions of 
the transceiver when the transceiver is receiving, for example to prevent leakage from the transmitter into the receiver. 
[0059] Optionally, the transmitter power amplifier 7, instead of being coupled to a single output of the signal generation 
means 2 (output 4 in the embodiments described above), may be supplied with the sum of the quadrature signals 

35 delivered on the first and second outputs 4, 5 of the signal generation means 2. 

Industrial Applicability 
[0060] Radio transceivers. 

40 

Claims 

1. A half duplex radio transceiver adapted to transmit and receive on a common frequency, comprising a transmitter 
45 and a low IF receiver, further comprising signal generation means (2), the signal generation means comprising 

first and second frequency generators (40, 41 ), characterised in that the first frequency generator (40) generates 
a signal at a nominal carrier frequency during reception and transmission, wherein the second frequency generator 
(4) generates an offset signal which during reception is at the low intermediate frequency, and wherein during 
reception the signal generated by the first frequency generator is mixed with the offset signal to produce a down- 
so conversion signal. 

2. A transceiver as claimed in claim 1 , wherein during transmission the signal generated by the first frequency gen- 
erator (40) is directly modulated by an information signal. 

55 3. A transceiver as claimed in claim 1 , wherein during transmission the offset signal is modulated by an information 
signal and the signal generated by the first frequency generator (40) is modulated by the modulated offset signal 
thereby producing a modulated signal at the carrier frequency. 
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4. A transceiver as claimed in claim 3, wherein the second frequency generator (41 ) is locked to a frequency reference 
(25) during reception, a control signal to the locked second frequency generator is sampled (21) during reception, 
and the sampled control signal is used to control the frequency modulation deviation (22) during transmission. 

5. A transceiver as claimed in claim 3, wherein the second frequency generator (41 ) comprises a voltage controlled 
oscillator (27). 

6. A transceiver as claimed in claim 3, wherein the second frequency generator (41) comprises a numerically con- 
trolled oscillator. 

7. A transceiver as claimed in claim 1 , wherein the first frequency generator (40) comprises an oscillator operating 
at the nominal carrier frequency. 

8. A transceiver as claimed in claim 1 , wherein the first frequency generator (40) comprises an oscillator (25) operating 
at a frequency higher than the nominal carrier frequency coupled to a division element (28) which delivers in-phase 
and quadrature signal components at the nominal carrier frequency. 

9. A transceiver as claimed in any one of claims 1 to 8, wherein the down conversion signal can be switched (16. 36) 
between high side and low side injection. 

10. An integrated circuit comprising the radio transceiver as claimed in any one of claims 1 to 8. 

11. An integrated circuit comprising the radio transceiver as claimed in claim 9. 



PatentansprQche 

1. Halbduplex-Sender-Empfangerzum Senden und Empfangen mit einergemeinsamen Frequenz, mit einem Sender 
und einem niedrigen ZF-Empfanger, weiterhin mit Signalerzeugungsmitteln (2), wobei diese Signalerzeugungs- 
mittel einen ersten und einen zweiten Frequenzgenerator (40, 41) aufweisen, dadurch gekennzeichnet, dass 
der erste Frequenzgenerator (40) Bei Empfang und bei Sendung ein Signal mit einer Nenn-Tragerfrequenz erzeugt, 
wobei derzweite Frequenzgenerator (4) ein Offsetsignal erzeugt, das bei Empfang eine niedrigeZwischenfrequenz 
hat und wobei bei Empfang das von dem ersten Frequenzgenerator erzeugte Signal mit dem Offsetsignal vermischt 
wird zum Erzeugen eines Abwartswandlersignals. 

2. Sender-Empfanger nach Anspruch 1 , wobei wahrend der Ubertragung das von dem ersten Frequenzgenerator 
(40) erzeugte Signal unmittelbar von einem Informationssignal moduliert wird. 

3. Sender-Empfanger nach Anspruch 1, wobei wahrend der Ubertragung das Offsetsignal von einem Informations- 
signal moduliert wird und das von dem ersten Frequenzgenerator (40) erzeugte Signal von dem modulierten Off- 
setsignal moduliert wird, wodurch ein moduliertes Signal mit der Tragerfrequenz erzeugt wird. 

4. Sender-Empfanger nach Anspruch 3, wobei der zweite Frequenzgenerator (41 ) bei Empfang auf einem Frequenz- 
bezugswert (25) verriegelt wird, bei Empfang ein Steuersignal zu dem verriegelten zweiten Frequenzgenerator 
abgetastet (21) wird und das abgetastete Steuersignal bei der Ubertragung zur Steuerung der Frequenzmodula- 
tionsabweichung (22) benutzt wird. 

5. Sender-Empfanger nach Anspruch 3, wobei der zweite Frequenzgenerator (14) einen spannungsgesteuerten Os- 
zillator (27) aufweist. 

6. Sender-Empfanger nach Anspruch 3, wobei der zweite Frequenzgenerator (41 ) einen numerisch gesteuerten Os- 
zillator aufweist. 

7. Sender-Empfanger nach Anspruch 1 t wobei der erste Frequenzgenerator (40) einen Oszillator aufweist, der mit 
einer Nenn-Tragerfrequenz arbeitet. 

8. Sender-Empfanger nach Anspruch 1 , wobei der erste Frequenzgenerator (40) einen Oszillator (25) aufweist, der 
mit einer Frequenz arbeitet, die hoher ist als die Nenn-Tragerfrequenz, die mit einem Teilerelement (28) gekoppelt 
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ist, das phasengleiche und Quadratursignalanteile mit der Nenn-Tragerfrequenz liefert. 

9. Sender-Empfanger nach einem der Anspruche 1 bis 8, wobei das Abwartsumwandlungssignal zwischen Hoch- 
seiten- und Tiefseiteninjektion umgeschaltet (16, 36) werden kann. 

10. Integrierte Schaltung mit dem Funk-Sender-Empfanger nach einem der Anspruche 1 bis 8. 

11. Integrierte Schaltung mit dem Funk-Sender-Empfanger nach Anspruch 9. 



Revendicatlons 

1 . Emetteur-recepteur radio en semi-duplex a meme d'emettre et de recevoir sur une frequence commune, compre- 
nant un emetteur et un recepteur Fl basse, comprenant en outre un moyen de generation de signal (2), le moyen 
de generation de signal comprenant des premier et deuxieme generateurs de frequence (40, 41), caracterise en 
ce que le premier generateur de frequence (40) genere un signal a une frequence porteuse nominate pendant la 
reception et la transmission, dans lequei le deuxieme generateur de frequence (4) genere un signal de decalage 
qui, pendant la reception, se trouve a la frequence intermediate basse, et dans lequei, pendant la reception, le 
signal genere par le premier generateur de frequence est melange au signal de decalage pour produire un signal 
de changement de frequence. 

2. Emetteur-recepteur suivant la revendication 1 dans lequei, pendant la transmission, le signal genere par le premier 
generateur de frequence (40) est directement module par un signal d'information. 

3. Emetteur-recepteur suivant la revendication 1 dans lequei, pendant la transmission, le signal de decalage est 
module par un signal d'information et le signal genere par le premier generateur de frequence (40) est module par 
le signal de decalage module produisant de ce fait un signal module a la frequence porteuse. 

4. Emetteur-recepteur suivant la revendication 3 dans lequei le deuxieme generateur de frequence (41 ) est verrouille 
a une frequence de reference (25) pendant la reception, un signal de commando au deuxieme generateur de 
frequence verrouille est echantillonne (21) pendant la reception et le signal de commande echantillonne est utilise 
pour commander Pecart de modulation de frequence (22) pendant la transmission. 

5. Emetteur-recepteur suivant la revendication 3 dans lequei le deuxieme generateur de frequence (41) comprend 
un oscillateur commande en tension (27). 

6. Emetteur-recepteur suivant la revendication 3 dans lequei le deuxieme generateur de frequence (41) comprend 
un oscillateur a commande numerique. 

7. Emetteur-recepteur suivant la revendication 1 dans lequei le premier generateur de frequence (40) comprend un 
oscillateur fonctionnant a la frequence porteuse nominate. 

8. Emetteur-recepteur suivant la revendication 1 dans lequei le premier generateur de frequence (40) comprend un 
oscillateur (25) fonctionnant a une frequence superieure a la frequence porteuse nominate couple a un element 
de division (28) qui fournit des composantes de signal en phase et en quadrature a la frequence porteuse nominate. 

9. Emetteur-recepteur suivant Tune quelconque des revendications 1 a 8 dans lequei le signal de changement de 
frequence peut etre commute (16, 36) entre une injection a haut potentiel et a bas potentiel. 

10. Circuit integre comprenant I'emetteur-recepteur radio suivant Tune quelconque des revendications 1 a 8. 

11. Circuit integre comprenant I'emetteur-recepteur radio suivant la revendication 9. 
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